To treat and prevent osteoporosis in women after menopause; to treat hypercalcemia and osteolysis due to malignancy; to reduce occurrence of bone metastases in primary breast cancer 
PANEL CONCLUSIONS
On the basis of a review of the available scientific literature and expert opinion, the panel reached the following conclusions. The risk of developing ARONJ in a patient who does not have cancer appears to be low, with the highest prevalence estimate in a large sample of patients about 0.10 percent. 5 At present, there are no published studies that adequately address incidence. The few studies published to date involved the use of a wide range of methods, all with potential shortcomings, and the incidence estimates reported varied. Without good information about the incidence of ARONJ, it is difficult to predict risk in general, and it is impossible to predict a specific patient's risk.
ARONJ can occur spontaneously but more commonly is associated with specific medical and dental conditions and procedures, including dental procedures and conditions that increase the risk of experiencing bone trauma. Most commonly, ARONJ is associated with invasive bone procedures such as tooth extractions. [6] [7] [8] Age older than 65 years, periodontitis, prolonged use of bisphosphonates (for more than two years), smoking, denture wearing and diabetes have been associated with an increased risk of developing ARONJ. [6] [7] [8] [9] [10] The results of several studies do not show consistently that corticosteroid use is a risk factor. [11] [12] [13] [14] Investigators in one study (which they controlled for the effects of several known or potential confounders) found that smoking and obesity were risk factors for ARONJ in patients with cancer who were receiving intravenous zoledronic acid. 15 If a physician prescribes or is planning to prescribe an antiresorptive agent, it is important for the patient and the patient's dentist to be informed. The panel advises that clinicians ask questions during the health history interview process about osteoporosis, osteopenia and the use of one of the various antiresorptive agents. Both medical and dental communities continue to study ways to prevent and treat ARONJ to ensure the safest possible result for dental patients being treated with antiresorptive agents.
The physician serves as the best source of information regarding the need for antiresorptive therapeutic agents. Given the significant benefits of these medications and the significant skeletal and psychosocial complications of osteoporosis, a physician likely will recommend continued antiresorptive treatment during dental treatment despite the slight risk of the patient's developing ARONJ. Although neither the physician nor the dentist can eliminate the possibility of ARONJ's developing, regular dental visits and maintaining excellent oral hygiene are essential components of risk management for the patient. Open communication regarding treatment options is a fundamental requirement for all members of the health care team, but it is particularly important for those whose patients have significant dental problems or active ARONJ.
PANEL RECOMMENDATIONS FOR DENTAL CARE OF PATIENTS WITHOUT CANCER RECEIVING ANTIRESORPTIVE THERAPY
These recommendations focus on conservative surgical procedures, proper infection control technique, appropriate use of oral antimicrobials and the principle of effective antibiotic therapy when indicated. Because of a paucity of clinical data regarding the dental care of patients receiving antiresorptive therapy, these recommendations are based primarily on expert opinion. They are intended to help dentists make clinical decisions and should be considered along with the practitioner's professional judgment and the patient's preferences. Dentists are encouraged to review the full report 1 before treating patients receiving antiresorptive therapy. As new information becomes available, these recommendations will be updated, as appropriate.
GENERAL TREATMENT RECOMMENDATIONS
Practitioners generally should not modify routine dental treatment solely because of the use of antiresorptive agents. All patients should receive routine dental examinations. Patients for whom antiresorptive agents have been prescribed and who are not receiving regular dental care likely would benefit from a comprehensive oral examination before or early in their treatment.
Informing patients before they undergo dental care. A discussion of the risks and benefits of dental care with patients receiving antiresorptive therapy is appropriate. When informing a patient about the risk of developing ARONJ, the dental care provider must keep in mind that the patient may not be aware of this risk. 16 This may raise the patient's concerns about the continuation of dental treatment.
Points that dental care providers can discuss with patients when informing them about the risks of bisphosphonate therapy include the following. dAntiresorptive therapy for low bone mass places them at low risk of developing ARONJ (the highest prevalence estimate in a large sample is about 0.10 percent 5 ). dThe low risk of developing ARONJ can be minimized but not eliminated. dAn oral health program consisting of sound oral hygiene practices and regular dental care may be the optimal approach for lowering the risk of developing ARONJ. dNo validated diagnostic technique currently is available to determine which patients are at increased risk of developing ARONJ. dDiscontinuing bisphosphonate therapy may not eliminate the risk of developing ARONJ. However, discontinuation of bisphosphonate therapy may have a negative impact on the outcomes of low-bone-mass treatment. Therefore, significant dental risks need to be present for clinicians to consider cessation of antiresorptive therapy for low bone mass, cancer or other offlabel purposes. The advisory committee recommends that all members of the health care team discuss this before discontinuing bisphosphonate therapy.
The dental care provider should inform the patient of the dental treatment needed, alternative treatments, the way in which any treatment relates to the risk of ARONJ, other risks associated with various treatment options and the risk of forgoing dental treatment even temporarily. The clinician should encourage the patient to consult with his or her physician about health risks associated with discontinuation of antiresorptive therapy. All decisions with respect to use of drugs prescribed for medical conditions should be discussed with the prescribing physician. Misinformation and misunderstandings can lead to severe and preventable adverse events. Therefore, clinicians should present to the patient a balanced assessment of the current information. 17 The dental office staff should instruct patients who receive treatment with antiresorptive agents to contact their dentist if any problem develops in the oral cavity.
Making treatment decisions. The dental care provider may have to decide whether to treat a patient who has been exposed to antiresorptive agents. As discussed earlier, the risk of developing ARONJ is lower for a patient who is not being treated with these drugs for cancer. The panel recommends that a patient with active dental or periodontal disease should be treated despite the risk of developing ARONJ, because the risks and consequences of no treatment likely outweigh the risks of developing ARONJ. Leaving active dental disease (caries, periodontal disease, extensive periapical abscesses or granulomas) untreated can lead to complications that may
require more extensive and risky treatments.
Before starting therapy, the dentist should inform the patient to the fullest extent possible. He or she should consider documenting the discussion of risks, benefits and treatment options with the patient (see earlier discussion) and obtaining the patient's written acknowledgment of that discussion and consent for the chosen course of treatment. The dentist should retain in the patient's dental record the acknowledgment of the discussion and consent for treatment.
Prevention and treatment planning. Table 2 4,8,18 describes strategies for managing the oral health of patients receiving antiresorptive therapy in an effort to prevent ARONJ. A major goal in the prevention of ARONJ is to limit the possibility of extensive or multifocal involvement. Despite the absence of supporting evidence, a localized clinical approach to dentoalveolar surgery in patients receiving antiresorptive therapy for low bone density may help the practitioner assess the risks on an individual basis and before putting multiple quadrants at risk. Common scenarios include, but are not limited to, a patient's needing full-mouth tooth extractions for dentures or a patient's needing fullmouth periodontal surgery. For example, the dentist could extract a single tooth or perform alveolar surgery in one sextant initially while treating the patient with chlorhexidine or another topical antiseptic. 19 The dentist may assume that the patient's healing response is adequate once he or she observes normal healing of the surgical site or sites. Antiseptic agents may be used for a longer period if the area remains inflamed, irritated or erythematous. After establishing the patient's apparently adequate healing response, the clinician could consider a more accelerated surgical treatment plan involving multiple (or all) sextants at a single appointment.
Because periapical pathoses, sinus tracts, purulent periodontal pockets, severe periodontitis and active abscesses that already involve the medullary bone may exacerbate osteonecrosis and are themselves risk factors for ARONJ, the dentist should treat them expeditiously. When dental pathoses are not evident, the trial sextant approach may be applicable. The sextant-bysextant approach does not apply to emergency cases, even if multiple quadrants are involved.
TREATMENT RECOMMENDATIONS FOR SPECIFIC CONDITIONS

Management of periodontal diseases.
Patients receiving antiresorptive therapy who have active chronic periodontal diseases gener-ally should receive appropriate forms of nonsurgical therapy, which should be combined with the commonly recommended reevaluation at four to six weeks. However, this is not to say that surgical procedures are contraindicated in these patients. Because tooth extractions constitute a risk factor for ARONJ, practitioners should monitor patients regularly and treat them with the goal of preventing progression of periodontal disease to the point at which tooth extractions are necessary. The goal of surgical periodontal treatment should be to obtain access to root surfaces, and, when possible, practitioners should use atraumatic techniques that minimize dentoalveolar manipulation.
There are no published studies, to our knowledge, in which investigators evaluated the risk of ARONJ or the success of implant treatment after periodontal procedures such as guided tissue regeneration or bone grafting. Use of such techniques should be considered judiciously on the basis of a patient's need. Primary soft-tissue closure after periodontal surgical procedures is desirable, when feasible, although extended periosteal bone exposure for the sake of primary closure may increase, rather than decrease, the risk of developing ARONJ. Patients who do not have periodontal disease should receive preventive therapy or instruction in prevention of periodontal disease.
S T O R Y C O V E R TABLE 2
Prevention strategies for patients receiving antiresorptive therapy* (absent evidence of ARONJ † ).
VARIABLE CONSIDERATIONS FOR MANAGING PATIENTS' ORAL HEALTH
Duration of Antiresorptive Therapy
Before therapy dOptimal time to establish lifetime oral health awareness, as the long-term nature of antiresorptive therapy is associated with everincreasing ARONJ risk dOptimal period to remove unsalvageable teeth and perform invasive dentoalveolar procedures, although a less stringent requirement than that for patients being treated with these drugs as part of cancer therapy dOn assessment of the overall caries risk, periodontal disease risk and "dental intelligence quotient" of the patient, the dentist is best qualified to establish an appropriate treatment plan in coordination with the patient and the patient's physician dGood oral health and routine dental care always are recommended * Limited data suggest similar levels of risk for patients treated with oral bisphosphonates, intravenous bisphosphonates and subcutaneous denosumab in the treatment of low bone density. Similar prevention strategies appear appropriate for each of these modalities, with comparable modification according to duration of drug therapy. This does not mean that no differences exist between these treatment modalities, and further studies are needed. Sources: Aghaloo and colleagues 4 ; Grbic and colleagues. 18 † ARONJ: Antiresorptive agent-induced ostenecrosis of the jaw. ‡ Source: Mavrokokki and colleagues. 8 Copyright © 2011 American Dental Association. All rights reserved.
Implant placement and maintenance.
Investigators in several relatively small, shortterm studies examined the risk of ARONJ, implant failure or both in women with a history of bisphosphonate use. [20] [21] [22] [23] Although there are case reports of ARONJ at implant osteotomy sites, the relative scarcity of ARONJ and dental implant failure in patients treated with bisphosphonates, despite the large number of such patients receiving dental implants, is reassuring. Indeed, Fugazzotto and colleagues 20 noted no postoperative cases of ARONJ in 61 patients in whom the average duration of bisphosphonate use was 3.3 years. None of the implants failed in this population. In a population of 42 patients treated with bisphosphonates (range, six months to 11 years) who received 101 implants, Bell and Bell 21 observed no ARONJ and a 95 percent implant success rate. Using telephone and e-mail surveys, Grant and colleagues 22 noted no ARONJ associated with 468 implants placed in 115 patients receiving bisphosphonate treatment and a 99.6 percent success rate. Koka and colleagues 23 compared 121 implants placed in 55 patients treated with bisphosphonates (approximately one-third of whom had been treated for more than five years) with 166 implants placed in 82 patients who had not received bisphosphonate treatment. They did not observe ARONJ in either group, and the implants in the two groups exhibited similar profiles, with a 99.2 percent success rate in bisphosphonate users and a 98.2 percent success rate in nonusers.
Taken together, these data are encouraging. Dentists can inform patients that the risk of developing ARONJ as a result of antiresorptive therapy is low, and that the success rates for implants placed in patients receiving bisphosphonate treatment appear to be no different in the short term (that is, less than 10 years) from the success rates for implants placed in patients without a history of bisphosphonate treatment. Presently, antiresorptive therapy does not appear to be a contraindication for dental implant placement. However, larger and longer-term studies are needed to determine if implants placed in patients exposed to antiresorptive agents perform as well as those placed in patients who have not been exposed to these agents.
Oral and maxillofacial surgery. When treatment of dental diseases, periodontal diseases or both has failed, surgical intervention may be the best alternative. Practitioners should inform patients receiving antiresorptive therapy who are to undergo invasive surgical procedures that there is the risk, albeit small, of developing ARONJ. Although surgical procedures are not necessarily contraindicated, the practitioner, as part of the informed consent process, should discuss alternative treatment plans with the patient; these include endodontics (including endodontic treatment followed by removal of the clinical crown), allowing the roots to exfoliate (instead of extraction) and use of fixed and removable partial dentures.
If extractions or bone surgery is necessary, dentists should consider a conservative surgical technique with primary tissue closure, when feasible. Placement of semipermeable membranes over extraction sites also may be appropriate if primary closure is not possible. In addition, before and after any surgical procedures involving bone, the patient should rinse gently with a chlorhexidine-containing rinse until the extraction site has healed. The chlorhexidine regimen may be extended depending on the patient's healing progress, but twice-daily use for four to eight weeks is a common regimen. Some evidence exists that antibiotic prophylaxis starting one day before and extending three to seven days after dental procedures may be effective in preventing ARONJ. 24 In addition, Lodi and colleagues 25 reported that the use of chlorhexidine and systemic antibiotics before and after tooth extraction appeared to reduce the risk of ARONJ in a small study of 23 patients.
In patients who already have ARONJ, researchers have reported limited evidence that teriparatide, a recombinant form of parathyroid hormone, may be helpful in treatment of the disease. [26] [27] [28] Endodontics. In patients with an elevated risk of developing ARONJ, endodontic treatment is preferable to surgical manipulation if a tooth is salvageable. Practitioners should use a routine endodontic technique; however, the panel does not recommend manipulation beyond the apex. Limited evidence shows that periapical healing after endodontic therapy is similar regardless of whether or not a patient has a history of bisphosphonate use. 29 Endodontic surgical procedures should be guided by the same recommendation as that given for any oral or maxillofacial surgical procedure described earlier.
Restorative dentistry and prosthodontics. No evidence exists that malocclusion or masticatory forces increase the risk of developing ARONJ. Practitioners should perform all routine restorative procedures with the goal of minimizing the impact on bone, so as not to increase the risk of infection. To avoid ulceration and possible bone exposure, practitioners should adjust prosthodontic appliances promptly for fit.
Orthodontics. There are no large published studies in which investigators examined the effect of bisphosphonates on orthodontic treatment. Case reports have recounted inhibited tooth movement in patients receiving bisphosphonate therapy. 30, 31 Dentists should advise patients of this potential complication. However, clinicians also have performed orthodontic procedures successfully in patients receiving antiresorptive therapy, and it is not necessarily contraindicated. 31, 32 Orthodontics is unique in the dental specialties in that its existence is based on the delicate balance between osteoclast function and osteoblast function. While orthodontic treatment occurs predominantly in children and in patients in early adolescence, one in five orthodontic patients in the United States is an adult. 33 The orthodontic literature concerning bisphosphonates concentrates primarily on the ability of these drugs to stabilize teeth after treatment or on topical application to a localized area during orthodontic therapy. 34 However, with the advent of antiresorptive bone agents, there potentially are 44 million Americans in whom orthodontic movement may be compromised by the medication. Orthodontists need to recognize the potential problem of ARONJ and the alteration in bone physiology caused by antiresorptive therapy. 31, 32, 35 The duration of orthodontic treatment may be longer, and predictable, uniform tooth movement may be compromised with use of antiresorptive agents. Orthognathic surgery and tooth extractions result in more extensive bone healing and remodeling. The orthodontic considerations related to such cases should include the potential risks of surgery, as well as the potential postsurgical delayed tooth movement. Treatment planning in these cases may require increased vigilance.
C-TERMINAL TELOPEPTIDE TESTING AND DRUG HOLIDAYS
Serum-based bone turnover markers are biochemical markers of bone remodeling. Two such markers are C-terminal telopeptide (CTX) and N-terminal telopeptide. These markers together represent each end of the three strands of type 1 collagen, and each is used in tests that monitor bone turnover. Investigators in some studies have advocated the use of serum CTX to predict the risk of developing ARONJ, 36-41 while others have questioned its utility. [42] [43] [44] [45] [46] Although a few studies have been conducted regarding the suspension of antiresorptive drug therapy during treatment of ARONJ, no study results to date have confirmed that drug holidays are effective in prevention of ARONJ without increasing the skeletally related risks of low bone mass. At present, there is insufficient evidence to recommend the use of serum tests, such as serum CTX, as a predictor of ARONJ risk. In addition, there is insufficient evidence to recommend a holiday from antiresorptive drug therapy or waiting periods before performing dental treatment for prevention of ARONJ. For a complete discussion of the rationale behind this recommendation regarding use of serum CTX and drug holidays, refer to the full report.
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CONCLUSIONS
The clinical recommendations in this report, which are based on a critical evaluation of the relevant scientific evidence, do not represent a standard of care. The clinical recommendations should be integrated with the practitioner's professional judgment and the patient's needs and preferences. Treatments and procedures appropriate to a specific patient rely on communication between the patient, the dentist and other health care practitioners. This report focuses on prevention of ARONJ in patients being treated with antiresorptive agents for osteoporosis. The significant therapeutic benefit of antiresorptive agents in these patients far outweighs the small risk of developing ARONJ. ■
